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(54) JOINING TOOL FOR JOINING A DEFORMABLE ELEMENT TO A WORKPIECE

(57)  Method for joining a deformable element (20) to
a workpiece and joining tool (10) comprising a threaded
dowel (40) adapted to receive a threaded shaft (48) of a
deformable element (20), the threaded dowel (40) being
rotatably movable around a longitudinal axis with regard
to the housing (12), a nose (42) arranged around the
threaded dowel (40), wherein the threaded dowel (40) is
slidably movable with regard to the nose (42), a first me-
chanical drive train (46) drivable by the motor (44) to
cause rotation of the threaded dowel (40) in a screwing
direction or an unscrewing direction, a second drive train

(54) comprising a hydraulic system (56) adapted for de-
termining a plastic deformation of a predetermined por-
tion of the deformable element (20). The joining tool (10)
further comprises a sliding unit (60), the nose (42) being
removably attachable to the sliding unit (60), and in the
attached position, the nose (42) is slidably connected to
the housing (12) such that the hydraulic system (56) im-
presses an axial translation on the nose (42) for deter-
mining a plastic deformation of a predetermined portion
of the deformable element (20).
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Description

[0001] The present invention relates to a joining tool
forjoining a blind element or deformable element, notably
an earth bond or an insert to a workpiece. More particu-
larly, the present invention relates to a joining tool like a
battery powered riveting pistol using an electrical motor
and a hydraulic system for setting deformable elements,
or blind elements like insert, earth bonds or blind rivet.
The present invention is further directed to a method for
joining a deformable element to a workpiece with such a
joining tool.

[0002] The joining tool is notably a hand tool for install-
ing blind elements or deformable elements. Such blind
or deformable elements are fasteners with a foldable pre-
determined portion and a threaded shaft. For instance,
they comprise a sleeve body and a bolt element (or shaft)
led through the sleeve body. The blind elementis typically
first introduced into a hole of a workpiece. The sleeve
body is then sectionally deformed by an axial movement
of the bolt element relative to the sleeve body to fasten
the deformable element to the workpiece. Such deform-
able element may also be known as blind rivet or pull
mandrel rivet and is frequently used when a stable and
permanent connection should be established with a
workpiece which is only accessible from the outside, i.e.
from one side, e.qg. a closed hollow body. The joining tool
is also adapted to be used with female inserts (for in-
stance deformable nuts). In such cases, an additional
threaded shaft is used and is screwed inside a threaded
hole of the female insert. Therefore, in this context the
term "deformable element with a threaded shaft" is to be
understood either as an element with a foldable prede-
termined portion including a threaded shaft or an element
such a female insert with a foldable predetermined por-
tion having a threaded hole in which an additional thread-
ed shaft is screwed or cooperating with an additional
threaded shaft.

[0003] The joining tool according to the invention may
notably be used to set earth bonds or inserts for fixing of
an electric connector terminal to a wall or workpiece. Typ-
ically, an earth bond is used for fixing a cable connection
to a mass. Different example of earth bonds or inserts
are disclosed in European patent publications
EP0575259A1, EP0880199 or EP 1 376 766 in the name
of the applicant. Such earth bonds or inserts are deform-
able elements and are set into the hole of a workpiece
as previously described, with a sleeve body being de-
formed by an axial movement of a shaft relative to the
sleeve body to secure the deformable element to the
workpiece.

[0004] Differenttools already exist to set such deform-
able elements.
[0005] EP2786843 discloses abattery powered crimp-

ing tool for a rivet nut or an earth bond comprising a hous-
ing adapted to receive an electrical battery. The crimping
tool comprises an electrical motor energizable by an elec-
trical battery, a support for supporting rotation movement
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of arod in relation to the housing, a first mechanical drive
train drivable by the motor to cause rotation of a rod about
alongitudinal axis in a screwing direction or an unscrew-
ing direction, and a second drive train comprising a hy-
draulic pump fluidly coupled to a piston chamber contain-
ing atraction piston wherein the traction pistonis movable
from an initial position in the piston chamber by way of
fluid pressure from the pump to cause axial displacement
of a traction rod towards the housing. The pump of the
second drive train is drivable by the motor to deliver fluid
pressure to the piston chamber. The tool uses hydraulic
power which may facilitate management of the tensile
force directly proportional to the oil pressure in the tool
and has only one motor to perform two different functions.
The tool is proving satisfactory but is designed to be used
with nuts and is not easily adaptable to deformable ele-
ments with a threaded shaft. Besides, the tool is not easily
adjustable to the type of insert to be set and is notably
not adjustable to deformable elements having different
geometries or diameters.

[0006] WOO0124956A1 depicted a riveting apparatus
driven by a battery-powered electric motor. The appara-
tus comprises a head with an annular nose adapted to
support the flange of a blind rivet, the stem of the blind
rivet being griped by jaws which are movable in transla-
tion through a piston to perform a setting step. Such riv-
eting apparatus are well known, but not adapted to be
used with deformable elements as above-mentioned and
not adaptable to different size of deformable elements.

[0007] Itis an object of the presentinvention to provide
a joining tool for joining a deformable element, notably
an earth bond or an insert to a workpiece, which over-
comes these drawbacks, and in particular a tool which
can be easily used with deformable elements of different
sizes or of different geometries.

[0008] Accordingly, the present invention provides a
joining tool for joining a deformable element to a work-
piece according to claim 1. More particularly the joining
tool forjoining a deformable element to a workpiece com-
prises a housing adapted to receive an electrical battery
and an electrical motor energizable by the electrical bat-
tery. The motor has a motor shaft connected to a rod.
The joining tool further comprises a threaded dowel
adapted to receive a threaded shaft (eventually a thread-
ed shaft of a deformable element), the threaded dowel
being rotatably movable around a longitudinal axis with
regard to the housing, the threaded dowel being connect-
ed to the rod. A nose is arranged around the threaded
dowel and the threaded dowel is slidably movable with
regard to the nose. A first mechanical drive train drivable
by the motor to cause rotation of the threaded dowel in
a screwing direction or an unscrewing direction and a
second drive train comprising a hydraulic system adapt-
ed for determining a plastic deformation of a predeter-
mined portion of the deformable element are provided.
The nose is removably attached to a sliding unit, and in
the attached position, the nose is slidably connected to
the housing such that the hydraulic system impresses an
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axial translation on the nose for determining a plastic
deformation of a predetermined portion of the deformable
element.

[0009] The presence of aremovable nose piece allows
to easily adapt the tool to different sizes of inserts or
deformable elements. Besides, the nose is movable in
translation through the hydraulic system. Pneumatically
powered fastener installation tools normally utilize a hy-
draulic piston and cylinder arrangement to draw back the
shaft of the deformable element. In the present case, the
nose is movable, whereas the shaft of the deformable
element is secured within the dowel and does not move
with regard to the tool housing. This allows a better repar-
tition of the setting forces applied and thus a reliable and
stable setting process. Finally, the removable nose al-
lows to easily remove a deformable element which could
be stuck into the dowel.

[0010] In an embodiment, an elastic ring is arranged
between the nose and the sliding unit in order to form a
press fit connection between the nose and the sliding
unit, such that the nose can be easily removed from the
sliding unit. More particularly, the elastic ring is housed
in a groove of the sliding unit. The press-fit connection
allows an easy removing of the nose by a manipulator
when needed. The elastic ring comprises for instance
two parts connected to the sliding unit and adapted to be
pressed against an outside surface of the nose to secure
it to the sliding unit. Thus, a movement of the sliding unit
is transferred to the nose when the nose is secured to
said sliding unit.

[0011] In an embodiment, the threaded dowel is re-
movably fixed to the rod. The threaded dowel, like the
nose are removably attachable to the housing such that
the tool can be adapted to the geometry or type of de-
formable insert to be set. In an embodiment, the threaded
dowel is screwed to the rod.

[0012] Inanembodiment,the rod comprises a firstend
connected to the threaded dowel and a second end con-
nected to the motor shaft, and wherein in the vicinity of
the second end a contact sensor is arranged, wherein
the contact sensor is adapted to detect a pushing dis-
placement applied to the threaded dowel, so that the
presence of a threaded shaft at an entry of the threaded
dowel is detected. The contact sensor activates directly
the electrical motor to screw the deformable element into
the dowel. Thus, the effort to perform the joining are re-
duced.

[0013] In an embodiment, the rod and the threaded
dowel automatically rotate in a screwing direction when
the sensor detects a pushing displacement applied to the
threaded dowel, such that the threaded shaft is automat-
ically screwed into the dowel.

[0014] Inanembodiment, aring is mounted on the rod,
wherein the ring is connected to a finger, and the rotation
of the motor is actuated in the screwing direction when
a pushing displacement is applied to the ring and for-
warded to the finger. No microswitch are necessary. For
instance, the ring is secured against a rotation so that
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the finger remains aligned with the position sensor. When
the threaded dowel is pushed by the deformable element,
the displacementis forwarded to the ring and to the finger.
Thus, atranslation motion only is undertaken by the finger
and the ring.

[0015] In an embodiment, a control card is provided
and communicates with the sensor. The sensor enable
the control card to exactly know the status of the tool in
order to control and activate the different joining steps
implemented by the tool. Beside, the control card may
inform a user of the current status of the tool.

[0016] In an embodiment, the sliding unit is arranged
around the electrical motor and is slidable with regard to
the electrical motor. This allows a better repartition of the
setting forces. In an embodiment, the sliding unit is slid-
able between a rest position and a setting position, the
hydraulic system impressing an axial translation on said
sliding unit to move it from the rest position to the setting
position.

[0017] In an embodiment, a switch is provided to re-
lease the pression within the hydraulic system and to
move the sliding unit from the setting position to the rest
position. The pression release can be undertaken man-
ually through this switch.

[0018] Inanembodiment, a spring is arranged to force
the sliding unit in the rest position when the hydraulic
system does not impress axial translation. Notably when
the pression is released, the spring forces the sliding unit
in the rest position.

[0019] In an embodiment, a calibration adjustment
screw or permanent adjustment screw is provided, and
wherein the calibration adjustment screw or permanent
adjustment screw is adapted to set the necessary pres-
sure in the hydraulic system for determining a plastic de-
formation of a predetermined portion of the deformable
element.

[0020] The presentinventionis also directed to a meth-
od for joining a deformable element to a workpiece with
atool according to any of the preceding claims, compris-
ing the steps of:

- providing a deformable element having a threaded
shaft,

- selecting a threaded dowel corresponding to the de-
formable element to be set,

- screwing the threaded dowel to the rod,

- plugging the nose into the sliding unit,

- aligning the shaft of the blind element with the lon-
gitudinal axis of the threaded dowel,

- pushing the shaft of the deformable element against
the dowel in order to automatically start the screwing
of the deformable element into the threaded dowel,

- providing a workpiece with a hole and arranging the
deformable element within a hole in the workpiece,

- pressing a trigger arranged on the housing of the
tool to activate the hydraulic system in order to im-
press an axial translation on the sliding unit and on
the nose for determining a plastic deformation of a
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predetermined portion of the deformable element, in
order to set the deformable element within the hole
of the workpiece,

- detecting the end of the setting step,

- unscrewing the threaded shaft of the deformable el-
ement.

[0021] It will be understood that the features of the in-
vention mentioned above and those yet to be explained
below can be used not only in the respective combination
indicated, but also in other combinations or in isolation,
without leaving the scope of the present invention.
[0022] The invention and its advantages will be better
understood from the reading of the following description,
given by way of example only and with reference to the
accompanying drawings, of which:

Fig. 1is a perspective view of the joining tool accord-
ing to the invention with a housing and an inter-
changeable nose;

Fig. 2A shows a deformable element adapted to be
used by the tool of Fig. 1, the deformable element
being an insert comprising a shaft with an enlarged
head and a sleeve with a flange, the sleeve being
arranged around the head;

Fig. 2B shows the deformable element of Fig. 2A
inserted in a workpiece after being set by the tool of
Fig. 1;

Fig. 3 shows a longitudinal cross-sectional partial
view of the tool of Fig. 1 with the interchangeable
nose and a threaded dowel adapted to receive a
shaft of the deformable element;

Fig. 4 shows another longitudinal cross-sectional
partial view of the tool of Fig. 1 with a contact sensor;
Fig. 5 shows an exploded view of the front end of
the tool of Fig. 1 with an elastic ring.

[0023] On the different figures, the same reference
signs designate identical or similar elements.

[0024] The joining tool 10, as illustrated in Fig. 1, com-
prises a housing 12 with a handle 14. The housing 12
receives a rechargeable electrical battery B detacheably
connected to the foot of the handle 14. The battery may
be a 18V Li-ion battery or any similar battery. The tool
10 further comprises a fastening unit 16 adapted to re-
ceive a deformable element 20 and a transmission unit
18 arranged between the fastening unit 16 and the handle
14. The joining tool 10 further comprises a trigger system
that includes a trigger 22 mounted on the housing 12 that
allows a user to initiate a setting action for securing the
deformable element 20 to a workpiece 24. The trigger 22
is for instance arranged on the handle 14. As depicted
on Fig. 1, the fastening unit 16 and transmission unit 18
longitudinally extend in a direction sensibly orthogonal
to the handle.

[0025] The deformable element (or blind element or
blind fastener or deformable fastener) 20 is for example
a blind rivet without breakaway pin member or an insert
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or an earth bond. The deformable element 20 comprises
a shaft 26 and a sleeve 28 or bush having an enlarged
flange 30. The flange and the sleeve may have a circular
section and the diameter of the flange is greater than the
diameter of the rest of the sleeve 28. The shaft 26 com-
prises a threaded portion.

[0026] The joiningtool 10 of Fig. 1 may notably be used
with the earth bond 20’ of Fig. 2A. However, as previously
mentioned, other deformable element 20 may also be
set with the joining tool 10. For instance, the deformable
element can be a male insert or a female insert with an
additional threaded shaft.

[0027] The earth bond 20’ of Fig. 2A comprises two
pre-assembled components: a shaft 26 having a thread-
ed portion 34 and a conical head 36, and a flanged sleeve
28, 30 or bush with an outside cylindrical diameter. The
deformable element 20 is adapted to be inserted into a
hole 38 of a workpiece 24. The joining tool 10 is designed
to apply a tensile load which allows the shaft 26 to be
pulled through the sleeve 28 or bush while remaining
fixed in a pre-drilled hole 38 of a structure or workpiece
24. The shaft 26 being pulled deforms the sleeve 28,
which secures the deformable element 20 to the work-
piece 24. Fig. 2B illustrates the deformable element 20
secured to the workpiece 24.

[0028] The deformable element 20 is received in the
fastening unit 16 of the joining tool 10. The fastening unit
16 comprises a threaded dowel 40 adapted to receive a
threaded portion 34 of the shaft 26 of the deformable
element 20. The threaded dowel 40 is for instance cylin-
drical and extends longitudinally along an axis X-X. The
threaded dowel 40 is provided with a recess comprising
an inner thread. The inner thread may be continuous or
discontinuous. At least at both free end of the dowel 40,
a threaded portion with an inner thread is provided. The
dowel 40 is rotatably movable around a longitudinal axis
with regard to the housing.

[0029] The fastening unit 16 further comprises a nose
42 arranged around the threaded dowel 40. The threaded
dowel 40 is slidably movable with regard to the nose 42.
The nose 42 is detacheably connected to the housing
12. The nose 42 forms a front end of the joining tool 10.
[0030] The fastening unit 16 is connected to the trans-
mission unit 18 in order to perform the joining steps nec-
essary to secure the deformable element 20 to the work-
piece 24. The transmission unit 18 comprises an electri-
cal motor 44 energizable by the electrical battery B. The
electrical motor 44 is received within the housing 12 and
is fixed with regard to the housing 12.

[0031] The transmission unit 18 further comprises a
first mechanical drive train 46 drivable by the motor 44
to cause rotation of the threaded dowel 40 in a screwing
direction or an unscrewing direction. More particularly,
the motor 44 comprises a motor shaft 48 connected to a
rod 50, as depicted in Fig. 3 and Fig. 4. The threaded
dowel 40 is connected to the rod 50. For instance, the
threaded dowel 40 is detachably connected to the rod
50, such that a threaded dowel 40 adapted to the de-
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formable element 20 to be set can conveniently be con-
nected to the rod 50. Thus, the joining tool 10 is easily
adaptable to several types of deformable elements 20.
The threaded dowel 40 is notably screwed to the rod 50.
However, in other embodiments, other connections may
be implemented, as long as the rotatory motion of the
rod is transferred to the threaded dowel. The threaded
may be automatically screwed to the rod by a process
similar to the one disclosed below in connection to the
deformable element.

[0032] The rod 50 comprises a first end connected to
the threaded dowel 40 and a second end connected to
the motor shaft 48. For example, the rod 50 may com-
prises at its second end a hexagonal recess for keyed
engagement with a hex bit of the motor shaft 48. The rod
50 may have a global cylindrical shape with a first seg-
ment having a first diameter at its second end, a third
segment having a third diameter at its first end and a
second segment extending between the first and third
segment. The second segment has a second diameter,
and the second diameter is larger than the first or third
diameter. The second segmentforms an enlarged flange.
The third segment has a threaded portion for engage-
ment with the threaded dowel 40.

[0033] A contact sensor 52 is arranged in the vicinity
of the second end. More particularly, the contact sensor
52 is facing the first segment. The contact sensor 52 is
adapted to detect the presence of a deformable element
20 at the dowel’'s entry. As disclosed in more detailed
below the contact sensor 52 is integrated in a support
adapted to remove the rotation movement. In other
words, just a translational motion is detected and used.
[0034] More particularly, the dowel 40 comprises afirst
end and a second end. The first end is connected to the
third segment of the rod 50, whereas the second end is
adapted to receive the deformable element 20. When a
deformable element 20 contacts the second end of the
dowel 40, a force is applied to the dowel 40 which results
in a small translation of the dowel 40 and the rod 50. The
contact sensor 52 is adapted to detect this translation,
thus detecting the presence of a deformable element 20
at the second end of the dowel 40.

[0035] Once the presence of a deformable element 20
has been detected at the second end of the dowel 40,
the first mechanical drive train 46 is activated to cause
rotation of the dowel 40 (through rotation of the motor
shaft 48 and the rod 50). The rotation of the dowel 40
occurs in a screwing direction, in order to secure the de-
formable element 20 to the workpiece 24. In other words,
the contact sensor 52 detects the presence of a deform-
able element 20 when the shaft 26 of the deformable
element20isinserted into the dowel 40, thus determining
an axial thrust on the dowel 40 which activates the elec-
trical motor 44 in the screwing direction to secure the
deformable element 20 to the dowel 40. The presence
of amicroswitch is not necessary to activate the electrical
motor.

[0036] The contact sensor 52 comprises a finger ar-
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rangement. The contact finger arrangementis connected
to the rod 50 and actuates the rotation of the motor shaft
48 in the screwing direction when a pushing displace-
ment is applied to the threaded dowel. More particularly,
aring is mounted on the rod, wherein the ring is connect-
ed to afinger, and the rotation of the motorin the screwing
direction is actuated when a pushing displacement is ap-
plied to the ring and forwarded to the finger. No micros-
witch are necessary. For instance, the ring is secured
against a rotation so that the finger remains aligned with
the position sensor. When the threaded dowel is pushed
by the deformable element, the displacement is forward-
ed to the ring and to the finger. The finger actuates the
motor or acts as a switch for the motor. The sensor 52
communicates with a control card. The control card can
thus better determine and control the joining steps of the
joining tool 10.

[0037] The deformable element 20 is released from
the joining tool 10 when a rotation of the motor shaft in
the unscrewing direction is activated.

[0038] The transmission unit 18 further includes a sec-
ond drive train 54 comprising a hydraulic system 56
adapted for determining a plastic deformation of a pre-
determined portion of the deformable element. The hy-
draulic system 56 classically comprises a fluid which is
provided to a chamber and contacting a piston surface
58 to apply a force on the piston surface 58.

[0039] A sliding unit 60 is arranged within the housing
12 and around the electrical motor 44. The sliding unit
60 is movable within the housing 12 and with regard to
the motor 44. More particularly, the sliding unit 60 is mov-
able in the fastening unit 16. The sliding unit 60 is partly
hollow to receive the electrical motor. The hydraulic sys-
tem 56 is connected to the sliding unit 60 and is adapted
to impress an axial translation of the sliding unit 60. More
particularly, the sliding unit 60 forms a hydraulic piston
with a piston surface 58 to which the hydraulic fluid ap-
plies a pression for a translation of the sliding unit 60
within the housing 12 and around the electrical motor 44.
The hydraulic system is activated when a user presses
the trigger 22 for instance. The hydraulic system, in an
embodiment, remains activated as long as an effort is
applied on the trigger (as long as a user press the trigger
22).

[0040] As depicted in Fig. 3 and Fig. 4, the sliding unit
60 is sensibly cylindrical with a recess adapted to receive
the motor 44, the motor shaft 48 and the rod 50. The
sliding unit 60 is open at a first end, and the first end is
connectable to the nose 42 through an elastic ring 64.
The elastic ring is, as depicted in Fig. 5 a split ring. The
splitring is arranged in a groove provided on the sliding
unit 60.

[0041] At a second end, the sliding unit 60 is partially
closed through the piston surface. A slot is provided at
the second end of the sliding unit 60 for the passage of
the motor wires and position sensor wires. The action of
the hydraulic fluid forces the piston surface 58 and thus
the sliding unit 60 to move forward. A spring or elastic
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element 62 is provided around the sliding unit 60 and
between the housing 12 and the sliding unit 60 in order
to maintain the sliding unit 60 in a rest position, when the
hydraulic system 56 does not impress axial translation.
The spring 62 guides the sliding unit 60. A first end of the
spring 62 is contacting the housing 12, whereas a second
end of the spring 62 abuts against an abutting surface of
the sliding unit 60. The sliding unit 60 (and thus the nose)
is movable from the rest position to a setting position
when the hydraulic system impresses an axial translation
on said sliding unit 60.

[0042] Besides, the nose 42 is connected to the sliding
unit 60 such that the hydraulic system 56 impresses an
axial translation on the nose 42 for determining a plastic
deformation of a predetermined portion of the deformable
element 20.

[0043] The housing 12 may be provided with a calibra-
tion adjustment screw (or permanent adjustment screw)
66. The calibration adjustment screw (or permanent ad-
justment screw) 66 may be actuated by a user to set a
predetermined pressure of the hydraulic system 56 for a
particular setting step with a particular deformable ele-
ment. Thus, the pressure applied to the piston surface
58 (and thus to the sliding unit and the nose), which cor-
responds to the pression applied to deform the deform-
able element 20 can be adjusted to the deformable ele-
ment used, or the application. Notably, the pression nec-
essary to deform a M6 insert shall be different than the
pression necessary for the deformation of a M10 insert.
The calibration adjustment screw (or permanent adjust-
ment screw) 66 allows notably to adapt the joining tool
to the deformable element 20.

[0044] In order to perform the joining with the joining
tool 10, the following steps can be implemented. A de-
formable element 20 is provided. The deformable ele-
ment, as previously mentioned may be an earth bond or
an insert. Depending on the deformable element provid-
ed or selected, a corresponding threaded dowel 40 is
selected. The selected threaded dowel 40 is screwed to
the threaded portion of the rod 50 and secured to the
joining tool 10. A corresponding nose 42 may be selected
and press-fitted to the sliding unit 60 of the joining tool
10. The selected nose may also be selected according
to the kind of deformable element 20 used. A user may
adjust the calibration adjustment screw or permanent ad-
justment screw 66 provided on the housing 12 in order
to adjust the pressure delivered by the hydraulic system
56 to the selected deformable element 20. A colour code
may be provided between the threaded dowel, the nose
and/or the deformable element to help a user for an easy
selection of the corresponding pressure. The joining tool
10 is then ready to be used for setting the deformable
element 20 into a pre-drilled hole of a workpiece 24.
[0045] A user aligns the deformable element 20 with
the longitudinal axis X-X of the threaded dowel 40 and
applies a contact force between the second end of the
threaded dowel 40 and the deformable element 20. The
contact force is detected by the sensor 52 which activates
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the electrical motor 44. The rotation of the motor shaft
48 is transferred to the rod 50 which rotates the threaded
dowel 40 in a screwing position in order to secure the
deformable element 20 to the threaded dowel 40 by
screwing the shaft 26 into the dowel 40. The deformable
element 20 is screwed into the threaded dowel 40 until
the flange 30 of the deformable element 20 abuts against
the nose 42, and more particularly abuts against the front
surface of the nose 42.

[0046] Once the deformable element 20 is secured to
the joining tool, a user can insert the free end of the de-
formable element 20 into a pre-formed hole 38 of a work-
piece 24. Eventually, the joining tool 10 may be provided
with a light to enlighten the joining spot or the hole 38.
[0047] The flange 30 of the deformable element 20
comprises a first surface which abuts against the nose
42 and asecond surface, opposite the first surface, which
faces and contacts the workpiece 24, and more particu-
larly which abuts against the surface delimiting the hole.
The user then actuates the trigger 22.

[0048] The controlcard of the joining tool 10 can control
and implement the different steps to plastically deform
the deformable element 20 and to secure said deforma-
ble element 20 to the workpiece 24. For instance, once
the trigger 22 has been actuated, the second drive train
54 is activated in order to impress an axial translation
forward along a joining axis to the sliding unit 60 and the
nose 42. In an embodiment, for the automatic screwing
of the deformable element, the control card can be acti-
vated by a short press on the trigger 22.

[0049] The nose 42 applies an axial effort against the
flange 30 which results in the threaded dowel 40 moving
the shaft backwards with regard to the flange and the
sleeve. The axial movement of the shaft 26 relative to
the sleeve sectionally deforms the sleeve 28 causing the
sleeve 28 to expand against the workpiece 24 thereby
fastening said deformable element 20 in place. Once the
sleeve 28 has been deformed, the control card may order
the first drive train 46 to move the threaded dowel 40 in
the unscrewing direction in order to release the threaded
shaft 26 from the dowel 40 and thus the deformable el-
ement 20 is released from the joining tool 10.

[0050] In order to reset the pressure within the second
drive train 54, a switch or release button 68 may be pro-
vided on the housing 12. The release button 68 may be
manually operated by the user. However, in a particular
embodiment, an automatic resetting of the pressure may
be operated. The release button 68 allows to reset the
pressure within the hydraulic system 56, thus releasing
the hydraulic forces applied to the piston surface 48. The
sliding unit 60 may then move back to its rest position,
notably with the spring guiding it up to its rest position.
[0051] The joining tool 10 is then ready for the next
joining action. The present tool is easy to use, with only
one trigger for operating the entire joining process. Even-
tually a display 70 may be provided in order to show the
actual status of the joining tool, for instance for indicating
that the hydraulic forces have not been reset, or that the
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joining tool is ready for a new joining. The detachable
nose allows to remove any deformable element stuck
into the dowel without damaging the joining tool 10. In-
deed, the nose and the dowel may both be unscrewed
in order to release a jammed deformable element 20. In
an embodiment, and for security reasons, the nose 42
and the threaded dowel 40 can be detached from the rest
of the tool and/or replaced with another nose or another
threaded dowel only after removing the battery B.

joining tool 10

housing 12

handle 14

fastening unit 16
transmission unit 18
deformable element 20
trigger 22

workpiece 24

shaft 26

sleeve 28

flange 30

threaded portion 34
conical head 36

hole 38

threaded dowel 40
nose 42

electrical motor 44
battery B

first mechanical drive train 46
motor shaft 48

rod 50

contact sensor 52
second drive train 54
hydraulic system 56
piston surface 58
sliding unit 60

spring or elastic element 62
elastic ring 64
calibration adjustment screw or permanent adjust-
ment screw 66

release button 68
display 70

Claims

1. Joining tool (10) for joining a deformable element
(20) to a workpiece (24) comprising:

- a housing (12) adapted to receive an electrical
battery (B);

- an electrical motor (44) energizable by the elec-
trical battery (B), wherein the motor has a motor
shaft (48) connected to a rod (50);

- a threaded dowel (40) adapted to receive a
threaded shaft (48), the threaded dowel (40) be-
ing rotatably movable around a longitudinal axis
with regard to the housing (12), the threaded
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dowel (40) being connected to the rod (50);
-anose (42)arranged around the threaded dow-
el (40), wherein the threaded dowel (40) is slid-
ably movable with regard to the nose (42);

- a first mechanical drive train (46) drivable by
the motor (44) to cause rotation of the threaded
dowel (40)in a screwing direction or an unscrew-
ing direction;

- asecond drive train (54) comprising a hydraulic
system (56) adapted for determining a plastic
deformation of a predetermined portion of the
deformable element (20);

characterized in that the joining tool (10) further
comprises a sliding unit (60), the nose (42) being
removably attachable to the sliding unit (60), and in
the attached position, the nose (42) is slidably con-
nected to the housing (12) such that the hydraulic
system (56) impresses an axial translation on the
nose (42) for determining a plastic deformation of a
predetermined portion of the deformable element
(20).

Joining tool (10) according to claim 1, wherein an
elastic ring (64) is arranged between the nose (42)
and the sliding unit (60) in order to form a press fit
connection between the nose (42) and the sliding
unit (60), such that the nose (42) can be easily de-
tached.

Joining tool (10) according to claim 1 or 2, wherein
the threaded dowel (40) is removably fixed to the rod
(50).

Joining tool (10) according to any of claims 1 to 3,
wherein the threaded dowel (40) is screwed to the
rod (50).

Joining tool (10) according to any of claims 1 to 4,
wherein the rod (50) comprises a first end connected
to the threaded dowel (40) and a second end con-
nected to the motor shaft (48), and wherein in the
vicinity of the second end a contact sensor (52) is
arranged, wherein the contact sensor (52) is adapted
to detect a pushing displacement applied to the
threaded dowel (40), so that the presence of a de-
formable element (20) at an entry of the threaded
dowel (40) is detected.

Joining tool (10) according to claim 5, wherein the
rod (50) and the threaded dowel (40) automatically
rotate in a screwing direction when the sensor (52)
detects a pushing displacement applied to the
threaded dowel (40), such that the threaded shaft is
automatically screwed into the dowel.

Joining tool (10) according to claim 5 or 6, wherein
a ring is mounted on the rod (50), wherein the ring
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is connected to a finger, and the rotation of the motor
shaft (48) in the screwing direction is actuated when
a pushing displacement is applied to the ring and
forwarded by the ring to the finger.

Joining tool (10) according to any of claims 5 to 7,
wherein a control card is provided and communi-
cates with the sensor (52).

Joining tool (10) according to any of the preceding
claims, wherein the sliding unit (60) is arranged
around the electrical motor (44) and is slidable with
regard to the electrical motor (44).

Joining tool (10) according to any of the preceding
claims, wherein the sliding unit (60) is slidable be-
tween a rest position and a setting position, the hy-
draulic system (56) impressing an axial translation
on said sliding unit (60) to move it from the rest po-
sition to the setting position.

Joining tool (10) according to claim 10, wherein a
switch (68) is provided to release the pression within
the hydraulic system (56) and to move the sliding
unit from the setting position to the rest position.

Joining tool (10) according to claim 10 or 11, wherein
a spring (62) is arranged to force the sliding unit in
the rest position when the hydraulic system does not
impress axial translation.

Joining tool (10) according to any of the preceding
claims, wherein a calibration adjustment screw (66)
is provided, and wherein the calibration adjustment
screw (66) is adapted to set the necessary pressure
in the hydraulic system for determining a plastic de-
formation of a predetermined portion of the deform-
able element.

Method for joining a deformable element (20) to a
workpiece with a joining tool (10) according to any
of the preceding claims, comprising the steps of:

- providing a deformable element (20) with a
threaded shaft,

- selecting a threaded dowel (40) and a nose
(42) corresponding to the deformable element
to be set,

- screwing the threaded dowel (40) to the rod
(50),

- plugging the nose into the sliding unit (60),

- aligning the shaft of the deformable element
with the longitudinal axis of the threaded dowel,
- pushing the shaft of the deformable element
(20) against the dowel in order to automatically
startthe screwing of the deformable elementinto
the threaded dowel,

- providing a workpiece with a hole and arrang-
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ing the deformable element within a hole in the
workpiece,

- pressing a trigger (22) arranged on the housing
of the tool to activate the hydraulic system in
order to impress an axial translation on the slid-
ing unitand on the nose for determining a plastic
deformation of a predetermined portion of the
deformable element, in order to set the deform-
able element within the hole of the workpiece,
- detecting the end of the setting step,

- unscrewing the threaded shaft of the deform-
able element.

15. Method according to claim 14, further comprising the

step of resetting the pressure within the hydraulic
system (56).
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